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(54) imm&m ^tr^ittt 



(57) (ttiEW) 

A^~£ffHtS[$2 1 o<b, STO^ewwitw- 

fflfcglfe"*- ^ * - * S:****^ - F :/ 3 0 

-351 N iy-(>3- K:/*#3 5 Si^lt 
®m^ST-ft-r^^«T-ftg[S3 5 oi*w-r*. 




(2) 



SBH¥6-2 22 7 9 7 



F;w^y-£lrl^KTf#6n&x^ F^"^ 

3nfc^^h^7>-^i Suf Sffi^tt W ft # 4 frCCB 
OT, FCC#j£Ufcff!BWWI^^? 

^^>-*4fHB^*^^ FA'^>--#<fcftfiBS J Hb3 

^c*^ F;w^^-££Ki£t;T, 
IB*TO-9©«iB«#*» : Ht UfcfflAS-^**^ 

So 

[II3J9B2] IWB*-F4WMKJ, «El*ttWSK: 
ABE*- F^SSWcfeWa*- F^«S*fcl£DT*» 

istDSuiaa^b^- F^^^^fx.t^f f;w< 
^-^sa^Htr siwaB 1 tatgcD^^^b^o 

cetera*- F^atefttcjtvD-cifflsstofrsB^a^- 

F ^ * ftmizy-i >a-F^^i*W0 g^rMlB 
ffiBft^t^Htr 1 IB«©*J*»*Hb#5K. 40 

[0 00 1 ] 

U-F, #K4. 8 k b/sJWT©tf F F"C<ai& 
[0 00 2] 50 



A l/-?(M. Schroeder)*iJ:y7>Jl' 
(B. A t a 1 ) CCfcS K-x*tM^F * U- 
T* 7'l/f^V3>:^^f • ^ * U^-f • *fcT — * 
7 F • U • ta ■? ■ b* F • U (Code-exc 
ited linear prediction :Hi 
gh quality speech at very 
low bit rates)", WMsAV 
fi#«m«:H-r 4HIS^»©»*» ( P r o c . I C A 
SSP) . 1 9 8 5^9 3 7ttl»L/9 4 0 
CStttl ) ^ U-Y^> (K 1 e i j n ) £>tC<J;& 
V>^-^F • ■ 2 * - T> F • x 

J 4 > F * ^ F ;b • ^^>^>f-fe'>f^3> • -f> 
• x^-Y— — (Improvedspeech 
quality and efficient vec 
tor quantization in SEL 

p) " . ^^o^^m^stcwr^His^o 

H»(Proc. ICASSP), 1 9 88^ 15 
5ttl>L 1 5 8^^©lli (*1K2) CCfBttStin* 
§CELP (Code Excited LPC Co 

ding) waenn^, cosata aimffj 

SCt^U-A® (PJAtf 2 0m s ) cD^?ff-^£^^ 

an (lpc) »#fOT*^rfi#©x^^ hJi/4*tt**-r 
F^/^y-£*ffittiu ^u-A^setcy-:/ 

7U-A (0J*.«5ms) K»flUrt^7 U-A«0C 
aSO^iHM-^* fc <b CcajSn - F ^ ^ 5C te W S ^ ^ 

IHU - FV>j; ^tc J; I/- AO^WI^ 

-c, ^»s»6nfcaa©*w«#*6tt4ff«= j --F 

^F^^F^ijBJRUiBi*^-/^*^*^*. 

s. 

[0 00 3 ] 

F^^^©-y-^X*s+^#C* Ot'y F) ^ 

iiAr-*^ i 0 tr ^ F 4 o^7c<d»^«:«, 4 

OKy-Fo^'J'Si) , F^^r^r3>^>7 f 



(3) 



«fBS¥6-2 2 2 7 9 7 



[0004] =i - F ^ ^ 4 a^ffit o 

WiL«^*T>y (B. Juang) 6icJ;^ M v 

• v *7 • Xf-? * n — 7 s * >^ (Mu 1 t i p 1 e 
Stage vectorquant i zat ion 
for speech coding)", ia 35P* 
^fcJrC^fB-^fttaccia-raBBS^ttoaWtt (Pro 10 
c. ICASSP), 1 982^, 5 9 741^600 
*«-s?©9fcS: (3tlK3> KiBtt3ftTl>*<fc5«:, 
F:/***£«fc#flLT»JSJtU s=>-F^?**a 

Lb'-> F (CCrBtt**©** Ftt, LKK»> K« 

«3n£*:g\ 3- F^^^eg*ccB-r l 

a^f+Tfe, Btf* F lgtttt^ LX2 B/L &c®M3 
n£„ n-F^^^«»cc£*&y*y«*feEI 20 

hU-F#CC4. 8kb/saT0^9hU-h-CfH 
[0 00 6] 

[SSM^Pi^-rs/c^cD^ig] A#*r 

2 FJV^y-#ft»8P£. *6*iDto*S5E 

<d*-foo%©— o^a-r*^- F»asui, wia 

Xw(z)=xU) • [1-laizVl- 
i— 1 



L//cfi*«Wfi#S:*«>4fi*W^SBi. liWB*- F# 
SgPT'CD^r- F»»tt*iBIIB^^^ rJl^^-£ft 
»ffltCTt#6ti4X^^ F A^5>-*£bJIB*-'<^ F 
^ y - ^^f-ftSBtC-C JFHfc Sti/cX-^^ F Jl/^^ 
>-*t|fHE«*«Wfil#iW:j6DT, *©*-Ftca* 

Tasm*rsiaj£=3-F^v^aJi, fnafi*#w«^i 

F ;UA5 y - * £ BUfB*¥-4fcS tite*^ h ^ - 
jriCCjCDT. ffl»S*6tt4«»3--F^^^i^-r 

[0 00 7 ] 

[0 00 8] ^Ptm^*? U-A Oms) tC 

#S!U S&fc-frr/^l'-A (W«8ms) tc#»-r 

C#*t*JSL"C;*'^ hJl/v^^-^f (LPC^- 

*) h;w^^-£fi^{bsrcte, & 

e^CftSabfen/clf^U-A 5 If:/:? ^ 

-A) {C^jEtSLPC^^y-^Srl^fca-F^? 

F^M-T-ffc^-F:/* X^fi^ffc^- F 
[0 00 9] JJCCC, ? U~A©#;SfI#;*p 6 

aur«, mi. 92, ^5©t^7i/-A(D^^ fji/ 
( i ) t,c£K>m.mm&mmnzy77i'-^main 

:/7U~a, ac^lS 3815 coif u-a<d;v< ^ 

;s ^ - ar %mmr$? c t cc «t o f# e n s. 

[0 0 10] 

-ia/'z" 1 ] -(1) 
i=l 



[0 0 1 1 ] CCT\ x(z) 4 Xw(z)ll 
[0012] *tc % ifij&a- F^? KfSS* 



CC*:i4IS*K:»-r*aiSn- F ^cDt4ftt^KS*r^ 
50 « v 4?jU-> (P. -K r o on) te^O'T^Jl/ (B. A 



(4) 



1^6-22279 7 



t a 1 ) w tT^^-^U-? s -f^5'-X"5^X- 
>>W - f-lstf'yfr * l^/'J jl-->3> (Pitch p 
redictors with high tempo 
ral resolution)", BWbJ:E>' 

e#ffl.atcM-r *ai«6a©»*» ( p r o c . i c a 

SSP) 1 99 0^ 66 l&t>0B6 4^-^<DlftS: 

P(T)= N 2xw(n)xw(n"-T) 
n=o 



[0013] $6tC, aj£=«- F:/? £©^>-*G> 

-^>jU-^p*«cJ:f3, T5$ (2) ***ftr4*>© 
[0014] 

D (T) =P* <T> /Q (T) (2) 
flU 
[0015] 

•••(3) 



Q(T)-Vxw(n-T) 2 

[0016] r&£ 0 fcUiOC J: 0 , A«CC, 55$ 

3- 1 0 3 262^ CfclRS) ^£#R§) 
-APJTflitoTtBBB^iBt^cd?). -fr:/:? u-AHTiB£ 

D= N S 1 [x w (n)»^v (n-T) *h w (n)-y 



•••(4) 

Ai<z«is«©a»*w^tf3 t^* f rearms £ 

iS1t«aS:7U-A^fc0 4 0bf^ F#>6 2 0 * h tC 

[0017] #c(c, W8*7-{b«-r»> mmwD^z h 
^•^Hfcffl©^ - f ? * ^^efltjffisn^ifw^ - f^ 
*£*»3feu ira©**wwfa#i : saa=j--F^^^ 

F^# b JUtCjiOM^^fl^Sti/cfi-^i 
©R*«# **'Wtr & £ 5, a - F *< * F 

whirs wiLtt^sw^-F^^^zao^-F 
TS; (5) tc'&^xft 5. 

[0 0 18] 



ic y (n)*hw(n) 
-y 3 c a (n) *h w (n)] s 



•(5) 



[0019] iaSCCfc^T, 18 v (n-T) 

f^* ^ai5©^a-XF^-^"fli*tc*5t*t:w-»3nfc 
jfijSn— F*^ , flKBJSa- F^^ F;we> 

y c t1 (n) , cm (n) tt-tti-eti, 1 
Sa, 28BCD3- Y7v ?<0 j #B©3- F^* Y *40 

Hw(z) = [l-2a < z- | / / l 
i=i 



ttTSC (6) ©S^ffW^^JU*©^!***^-/^^^ 
[0 02 0] 

lUy'z" 1 ] [l/l-la* y^G -(6) 
i-i i=i 



[ 0 0 2 1 ] C cv % ritjS.il) ©WB«*ftW*«l 

[0 0 2 2 ] #W #«n-F^y ^©31 (5) 
N-l 



Kit? F-*# F^*«*Lfc»tC, TS (7) £S 
[0 02 3] 



D= 2 [xw(n) - 0 v (n-T) *h w (n) " y *c«(n) *hw(n) 
n ~° -y »«i(n)*hw(n)] a 



(7) 



[0024] CCtT! k, rz^t. 2^jt<0¥^>^ 
[0 02 5] H88=»- K^y^©«3aa- F^<£ FjU£ 
ffl»iSI©f«3- F"^ i©a 

tinix aa> 2Sgtim I mm) *atRu 

St (5) *«/jN«C-r4«»©tt*^b-&«:a 
[0 0 2 6] Sfc, ^>3-F^^4RtTSi* 

Di-s"ia , <n)--P^(T)/Q.(T) 



(5) WW6-2 22 7 9 7 

S 

*^te#tc»0T % SC (7) fcSE<r»*W>=>- F:/*** 
[002 7 ] ^(C, *»5B©»i*!9*©JSH<DI»*3B2 

[0 0 2 8 ] 



10 



■(8) 



[0 0 2 9 ] CC"Cl»1f^U-A##-C**, *U 

M 

D=l/M 2Di 
1=1 



[0 030] 

•••(9) 



[0 03 1 ] fHAtt. ^fc- F*4aSIRW4i-rS<i:. 
L*^fi*3«SBlW, (9) <EMfi*3«3H©L,*l> 
fl^J*8^T*--F*HK*fr9. fcfc, Vvf-ttMt 

[0 03 2 ] W*K3 CCiB48Lfc*»?B©**H»«©^ 

^SL-Cfct, W#ffrSi*tt*-F1f««rffl^'r^^ 
^F;l/»-7-{t3-F^^^*«Jf3S*.Tttffi"r*. CCD 
J: ^ct^ i 3 - K ^ «f 'J «J 

1f>rX©3-F^^^*^SCi<tflHffiitt0. fiiH 

[0 03 3 ] «*3B4 eclBttl/Zc^MO^ttfiRfil©* 

1«d-F:/^£\ aopy-{>3-F^f ^*fP«L/T 
*5*, W^k-r4i*«, F«ffl«:JBl>T\ mR* 
- F^v ^Stf^>3- F^^ 2%tyK)W?LXl&m? 

[0 0 34] 3 6ic|§3}c3B 5 MffiLtc^HWOmtfeM 



1 /B5I*#. («itlfflB3l**= 2 £T£ 41/2) 

«cfi«-c**. was f^ ^as^cc^fiftia 
30 i/iaigi»*«T«:iB«ibT**. 3£ 

v * JU * * 0 S» tC* f C 4 J&*C * & CD ft 
[0 03 5] 

[ 0 0 3 6 ] m 1 1 CO^SS^J^r/rc-r ? 

40 4#Wf-^«, 7U-A»80l5lBl 1 0t7l/-A (W 
A«4 0ms) W«MW3*v b-A^fiJUSS 1 

8ms) tC-5Jf!l3^l4o 

[0 0 3 7 ] ^-^^ F;W^7y-^ft»@IB2 0 Or 

wSfe6n/cM <mtf*»p= i o) ecTffHM: 

50 aEB^«0$Pflfl«j(-c^:*<^-ffcr4©T?. JSt>D*RM5K: 



10 



asi»*#*B*?"4fctf>. 7u-A^<Do>rft;&>L<i 

(L> 1) ©-tf-^U-A (W;fctfL = 3<!:0* *1, 
3, K^OT*^ hJW<5^~** 

*H«SW-C«. Bur g#W*rffll>*. Bu r g##T<D 
»JBtcoi»r». WUi*jt&cj:4 M ff^?^Ti^^r 
ARCE" iHOWWf* (^P^tt 1 9 8 8*FPJ> © 
8 2Srt>U8 7^ (;fclR6) KieftSftTOS. 

[0 0 3 8 ] S6{CX-^^ hJW^5>-*W-fUai82 0 
OtB, B u r s &CC 9 ftll 3 ftfc^^ WfiHS a , 

(i=lftC^10) **^b*«BBK«0;fcJB;*'<* 

hJi/S* (lsp) ^-rf-*fc^sws. cc-c\ sue 
4@L/ctix («^a«^»saB, j 6 

4-A, 5 9 9ftl>O6 0 6^*A 198 1^) (X 
K7) £*Jfflir& 0 0*0. #1. 3. 5^7U-A 
■CBur gffiCCAO*«>ft:«»T*J»»*. LSP^9 
;f-£tt:gH&0, »2, 4*^7 — A©LSP*BIR 
tBratcJ:0*««>r, »2, 41f:/:7U-A<£>LSP£i£ 

5 10 

D= 2 SCibaClSpn-lsp'i)] 2 
1=1 i=l 



(6) WBBT6-22279 7 

10 

* AcoauB^aaflHRan ( i = o. i = i*t> 

os) *ttj«tt*ffwHB2 3o«:a*-r6. ar 

-£S^{b[e]382 1 O^t^c 
[0 03 9] h;W^y-^fi^(klBl8g2 1 0~C 

OT, hJl/S^Hk*^^ S5Wl/-A©LS 

p^y-^s^Hb-f s D LSP^y-{f®^F 

(W^tf^H¥2 - 2 97 6 0 0^ (^SS8 ) 
3-26 1 92 5^ (XIK9) , #i$¥3 - 1 5 5 0 4 

fcSB 2 i om H5it^7 u-Ari^HtL 

y u-A<Dm5-?~77 u-AcDS^HbLSP^^-* 
4 1 OMSCD-? ACDH5 If 7? U-A(MtHbL S 
P*ilJ»*ilfflO'C, Slftlil»4t^l/-A(DLS 
PZmj€?& 0 «^HtBf©LSP4«^fcao 
LSP4<DKa«***'JMb-T*=J- Y)\s*\m 

mmiRbtc&ic. B[jBffiraK:j:t)»ia^L»4*^7 

(10) 0C<fc*Jlfflffi«MliO* jRSta*«'Ntrs« 

[0 040] 



20 



•(10) 



[0 04 1 ] CCt:, lsp,,, lsp',tt**i* Jfll1^7U~A<DS^bBiJ<DLS 

^l^^^u-AcDST-fbifroLSP, a^baw ss < 1 1 ) tajBor*******?* 

7clstcmiV77l<-&<DLSP-C&Z> 0 Sfc. b [0 04 2] 

b,,= ( 1/ [ 1 s p, -Is Pi-m ] ) + 

( 1/ [ 1 s p 1t i.i "lsp,,, ]) (ID 
c, BL S P09(»*fl^©l*ff»t.* 9 , #d ★ [0 04 3] 
;itfT5£ (12) *ffl^T*&4C4#r**. ★ 

Cl = 1 . 0 ( i = lttl>08) , 0 
«±CC<fcl3ffl5Ely/c»ia^L*4*^ U-ACDLS 40 

ptmsvyy u-A^ST-fbLSP^it-^^u-AS 
Knaje^aBWKa' ii ( i = i ttc*u i o. i = ifco> 

05) tcaSJftO. -f >/^Xj£Sitfit|5||i83 1 O^ttW 
S/c, »5f ^7 {fcL S P©3- K 

h;l/*a*T^>f r ^^ J &^^^^O^^40 O^cffl 

[0044] ±ia©»^tc*5t»-c, i£taisiB©^t>o 

K v LSPCD«^*^^>^fe^^O^&^n/ce^ 

ItfcfOTSU fr^OsMlf:/? U-AOL S 50 



Ptc^torr 



8 ( i =9tct>0 10) (12) 

p^mTcOTs; (10) tiwiio, st <i o) **/Wb 

i*IBWtta j fb*J:f?fll*K:a'j-c<bAsr*«. ccr, 

r*6^C&^B0Tft$£0r<>.ftl>0. *fc;&>D*WE 
*6>n/c^ , ?*->4:tSttO"C*5l» r Ct>at^ 
[0 04 5] *-F*aEII»2 4 5'CW. F^WI* 

if 5/c*©i*aa4 or. ^-^^ h&'^s-tKD^m 



(7) 



U 



q$pg¥6-222 797 
12 



0 fc <fc *) tmtS hfc W^FiH»»* 5 A#A 

1=1 



[0 04 6] 

-(13) 



[0 047 ] /c/cl, 



5^ [0048] 



Ga=Pi 



10 . 

(n[i- 

i=l 



•(14) 



[0 04 9] Pi ti*11f^7U-A<0A*fi 

tjtiarr&cicciotT^. #«LT»6*afc j e--Ft» 

h^tt**^:^** (4a«©*-FW*©<fc 

*«2 tr^ F) jPvjI/^U^IMO 0^5tlS o 
[0 0 5 0] fi#ttt*HB2 3 Ott, ^^h;W<7^ 

«an (i = l^L10, l=iat*L5)*A* 20 
U a£ < 1 > CCfct^** U-A(D^ff-^t>tf* 

X2(n)=d(n)-2 ai • d(n-i) 
i=i 

10 

+ 2 ay 



[0 05 1 ] j£Sft#tHi@B82 4 0 tt. h JW< 

Sg2 1 0*6. fi^L »IBOT«7cl/te«R»^aiJ»« 
jV*y*ycDffi4JB^T. A*fs#d (n) =0iUc 

u-A^ttsu M^g2 5o-Ui 

[0 0 5 2] 



10 

y (n— i) + 2 « \y 1 • x 2 (n-i) 



•(15) 



[0053] c cx\ r^s; ( i ) omstm—afflv ft 

[0 054] «IHI2 5 0 &l T^CCJ: D . feWSI^W 30 

(n) *aj£3-F^!?^lHll»3 OO^t^o 

[0 0 5 5 ] A 

i=l 1=1 



x. ' (n) =x. (n) -x, (n) (16) 
-*^^©^>^^tESh. (n) ** 

^nss3 oo, ^a^-{tmss3 5 o^tti^-rs. 

[0 0 5 6 ] 

[l/l-L*,/^] -(17) 
i=i 



[005 7 ]aUC3-F^^^HB3 0 0tt, F# 
HHHH^6C0^:-F«*R*A*U, 
fc*- FOi#tC©*fcT^ CC 
Ftt4*-F*?>. *:-F#S©&#©l/S 
nffi***- FOsSpfe*- F3Ccft:*tcotiT^:*<tto 

#|n]&S3 0 Ote, *-Fl&l^L3tC*fLr"C©*fcr^^ 

L/T, i^^u-A»tcs: (2) 4*^fr4K»as 
m<D»*Kttuxm&*tR4V<D$&*fZ^* 



jhwccbWess (2) *ft^^t-r&^J>»iiS«ffi«:*^^ 
40 (DtcMammzimmtu. v7?\/-^mcimm 

iSlR3*a/cil®*d, (1 = 1 «ct»L5) <t-TS 0 -X 
cc, £p-XF;l/~:7&5)tK:*5l>T. il^cD? U-A<£> 
f^fi-^v (n) ^*><hCc v it-^b-AStc. d 

(o^^u^^^ntc^om^e^Muxy^ 
(is) ^imu *©ffi**^b-rsae*-9"^^ u 

hj^itsi. siB«^HtaH3 5otcm^-r4. 

il 50 [0 05 8] 



(8) #H 3 P6-22279 7 

13 1« 

D' (d, +e) =P" 1 (d, +e) /Q (d, +£) (18) 
f c ft l, * * [0059] 

P* (di+ e ) = N iW (n) [v (n- (di+ e )) *hw(n)] -(19) 
n=o 



N-l 



q ( dl+ e ) = stv (n- (di+ e )) *hw(n)] a 

n=o 



(20) 



[0 06 0 ] CCX\ 



h, (n) tt-f>^JV^l6Wt« 10* [0 06 1 ] 

a (n) =5 • v (n - (d, + £ ) ) 
/c/cU /3 = P' (d, +e) /Q (d 



(n) 

+ £> 



«lit«^u-A<Z>*11f^U-Ar», 'NAM 
S*C8tTry FfeiSU §£2 —5 If ^7 A-C«1J0>U" 

?6ic§if u-Astca®©«ffl*a!R'ra©'T?B 

D=V[x*w(n)-/? *q(n) 

— y iCa(n)*hw(n) 



(2 1) 
(22) 

- A m<DMUB tcSftJ£"T £ > ^ * * ~? ^ * L/ ^ 
[0 0 6 2 ] #jflHtHfc[s]B&3 5 0 ®»S2 5 0 CD 

u^m-^ ®j£a^F^^^iHis§3oo(Dm^m^ -f 
zft^o m i -c«»M«a©^^ wMtHb*- f>^ 

^^^ag^-F^^^3 5 l a iLraor 

a- F-^ F JKDHSRW:, S < 5 ) £{§IEL/cT3: ( 2 
3) tC&5 0 
[0 0 6 3 ] 



72 c a (n)*h w (n)] 2 -(23) 



[006 5] 



[0 0 6 4] /c/cl, x' „ (n) «S»S2 5 0©lti 
«»Uttl>fc8b. * (2 3) ©ffcb"3*C fc TS(24)^ 

D= N 2 [x'w(n) - 7 iCuCft) *hw(n) - y 2C a (n) *hw(n)P 
n=o 



(24) 



[0 066 ] a (2 3) **/Mfc*4:fc»©18B, 2 
fc, ffl*^®»#£fotf»**lTl^ Si (2 3) <DM£ 

Sg(D:3- F^# F )\s(D4 >f^^ I ci. I ci^W^^"* 

D k =?[x*w(n)-/3Vq(n) 

n ™° - 7 'ikCudi) *h w (n) - 7 2Ca(n) *h w (n)] 2 



♦ 4. 

[0 06 7] WJWHtHKSSOtt, 
«3 5 5 i0"C*3tiT^S o y-f F:/* ^tt. 
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(57)Abstract: 

PURPOSE: To provide an voice encoding system 
obtaining high tone quality with 4.8kb/s bit rate or 
below. 

CONSTITUTION: This system is provided with a 
spectrum parameter calculation part 200 dividing an 
voice signal to frames, dividing it to subframes and 
calculating the spectrum parameter of the subframe, 
a specturum parameter quantizing part 210 
quantizing the spectrum parameter, a weighting part 
230 calculating a characteristic amount from the 
voice signal and performing acoustic weighting to the 
voice signal by using the mode grouping part 245 of 
the frame voice signal and the spectrum parameter, 
an adaptive code book part 300 using a mode 
grouping result and the quantized spectrum 
parameter and the voice signal, and obtaining a 
prameter showing a pitch period and a sound source 
quantizing part 350 using the weighted signal and the 
output of the adaptive code book part 300 and the 
spectrum parameter and the quantized spectrum parameter, and retrieving sound source 
code books 351 1-351 N consisting of plural stages and a gain code book 355, and quantizing 
the source signal. 
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